A murine photochemical stroke model with histologic correlates of apoptotic and nonapoptotic mechanisms.
The neuronal cell death that occurs after ischemia-induced cerebral infarction (stroke) contains elements of apoptosis and necrosis, an intermediary form of the two, and a distinct excitotoxic process. We previously developed a photochemical model of stroke in the rat. We have now adapted this model for use in the mouse. The present manuscript describes the mouse model. Minimal beam intensity (0.1 W/cm(2)) cold white light (8 min exposure) was used to evoke discrete infarcts in the parietal lobes of 11 mice sensitized by the administration of fresh Rose Bengal (10 mg/kg by rapid iv infusion). At 2 h, five out of five mice and at 6 h, six out of six mice demonstrated light microscopic histologic features like those in the rat model. These included a superior ischemic zone with shrunken and pyknotic nuclei, a middle transition zone of edematous vacuolated neuropil but normal neurons with open chromatin and retained Nissl granules, and an inferior zone with normal neurons. There was widespread nuclear terminal deoxynucleotidyl-transferase-mediated dUTP nick end labeling (TUNEL) in the superior infarct zone in 11/11 mice. However, in the edematous vacuolated transition zone, 11/11 mice had TUNEL positive and negative nuclei randomly mixed. Light microscopic analysis of that same transition zone showed no pyknosis or chromatin bodies in the TUNEL positive or negative cells. In mice, photoactivation of Rose Bengal evoked similar infarct and transition zone patterns found previously in rats, with TUNEL evidence of apoptotic and nonapoptotic events. Thus, it will be possible to use this model for further quantitative study of apoptotic and excitotoxic events in wild and transgenic mice.